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Meteorological and Air Quality
Elements

Use products that guide in the prediction of these
elements
« Large-scale forcing

* Diurnal mixing

* Clouds, fog, precipitation
* Fronts

* |ocal winds

* Transport

« Carryover

» Special emissions

°
February 2003 Short Course on Air Quality Forecasting: Applied Forecasting — Using Forecast Products



: Products

Essential products

« Air quality monitoring data

« National Weather Service (NWS) forecast discussion
« 500 mb, 850 mb, and surface charts

e Soundings

 Meteograms and time/height cross-sections

Useful products

« MOS and FOUS
« HYSPLIT

« Satellite imagery
» Forecast submittal
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Products Under Development

» \Web portal
« MODIS

* Photochemical models (operational in
some areas)
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Background — Weather Data and

Predictions ¢ o3

Global

Synoptic

Mesoscale

Urban

o
Neighborhood

February 2003

Overview of numerical models

Long range weather model Surface and aloft Global and
good for detecting synoptic- winds, height, Synoptic
scale changes. Coarse temperatures,
resolution (160 km) humidity, precipitation,

etc.
Weather model to predict Surface and aloft Synoptic and 84 hours
changes in current and next winds, height, Meso
day weather conditions. Finer | temperatures,
resolution (12-40 km) humidity, precipitation,

etc.
Weather model to predict Surface and aloft 84 hours
changes in current and next winds, height,
day weather conditions. Very | temperature, humidity,
fine resolution (4 km). precipitation, etc.
Regionally tuned.
A set of statistical equations Surface winds, Meso and
that use model output to temperatures, Urban
forecast the probability of humidity, precipitation,
precipitation, high and low clouds, visibility, etc.
temperature, winds, cloud
cover, and precipitation
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Background — Weather Data and
Predictions s

« Time format used in weather products
_ GMT/UTC/Zulu —

HousfromUTC | -8 | .7 | 6 |
— Example: 00Z Feb 2 = 1600 PST Feb 1

— Some observations in LST

 Forecast time periods
— Time valid

— Based from model initialization time (00 or 1200 UTC) +
forecast periods 12, 24, 36, 48, 72, 96 hrs., etc.

— Example: 24-hr forecast from 1200 UTC model run is valid
at 1200 UTC the next day.

— Forecast periods range from every 3 hours to every
12 hours . . . . . . .
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Background — Weather Data and
Predictions o

Observations

Measured meteorological conditions

Common types
— Surface

— Upper-air
Frequency

— Surface data are reported hourly (more frequently if
warranted)

— Upper-air balloons (rawinsondes) are launched twice a day
(three times a day if there is a severe weather threat)

Time
— Surface observations are reported in local time
— Upper-air rawinsonde data are reported in UTC
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Air Quality Monitoring Network (1 of2)

» Use for obtaining current trends and for
predicting pollutant transport

 Links

February 2003

State and local agencies

AIRNow: http://www.epa.gov/airnow/index.html

AlIRNow T ech: http://www.airnowtech.org

AIRNowForecaster: http://www.airnowforecaster.org
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Air Quality Monitoring Network @ of2)

AIRNowTech — RIREgy O e

View and plot hourly data ==
from any site

Data Walues Data Summaries

—Monnnnng Sites

@ Netscape

24 Records Returned - 12/12 sites contain data

faency it Narms IS Codo ato 0] 1|2
1 01

Date/Time
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| NWS Forecast Discussion o2

« Use the discussion to

— LLearn which features are dominant for the forecast
period

— Learn which model is performing best
— Narrow down timing of features such as fronts or
precipitation
e Links
— http://www.wrh.noaa.gov/wrha/nwspage.html
— http://iwin.nws.noaa.gov/iwin/iwdspg1.html
— http://www.arl.noaa.gov/ready/cmet.html

— http://www.met.tamu.edu/personnel/students/
weather/weather interface.html
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NWS Forecast Discussion 2oz

The discussion is a detailed explanation of which factors
are driving the NWS forecast for the next few days.

» Written 2 to 4 times a
SO0 1B = day by each NWS office

PLATNS
MNIGHT INTO

HYEST FLOW SHARPENING BEHIND THIS FEATURE * Tuned for meteorologists

EASTERN T H AMPLIFIES.
?""'I' S MTF— N omuee « Level of detail varies
Car ' from office to office, and
most recent discussions
may only be brief

updates

« Sometimes not very
relevant to air quality
(depending on NWS
office)

» T LATE THU

FRIDAY NIGHT CENTEEED CN THUME...THEN WEAKENING

February 2003
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NWS Offices

@ NWS page - Netscape
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500-mb Charts (1 of 3)

« Use these charts to identify aloft pressure patterns
— Good idea of overall weather patterns

— Can infer atmospheric stability and areas of rising
and sinking motion

* What to look for
— Large-scale troughs or ridges
— Small-scale pressure waves

* Links
— http://weather.unisys.com/index.html
— http://ggweather.com/loops/ncep loops.htm
— http://www.arl.noaa.gov/ready/cmet.html
— http://weather.uwyo.edu/models/
— http://www.rap.ucar.edu/wea:[her/rpodelf
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500-mb Charts (2 of 3)

Forecast weather conditions for the 500-mb pressure level,
including height, wind, and small-scale pressure waves (identified
by looking at vorticity).

R © UNISYS

Max VECTOR: 576 m/fs —

[  "TThas T
—B0—42 0 40 40 12 B 20 XM 25 32

I I I N N S B : ,
AaR00 R0 SO 70 30 S R I B B T 1 BN e o e http://weather.unisys.com/index.html
http://www.arl.noaa.gov/ready/cmet.html
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500-mb Charts (3 of 3)

February 2003

500-mb heights plotted with sea-level pressure

G0 b hoht pra [k 48 holr OFS MWRF vold o7 WED 4 FEB

SN
Szl GRS

- 1 L ——
L AMIXT HEEATAT LO- d747 HP 10258 Lr 4MODE HE BASED Lk G7ES HE O368

Iannvmﬁr\-ﬂdﬂ T day GFS/WRF vold O HaW

A0 mh holtt praa (mbh B cry OF5/MAF wald O T FEH 04 000 mb hoht praa k) % doy GFS/NRF wald G2 WED H FEB G4 OGO o hoitt prea [mh) 1 oy OFS WFF wvald £ THU 12 a4

.. - | -
rarar e e R T e TR R, [ LTI CE kNS e e - BO2E Hr OB 4 L B748 He V33564 2 HE AT LD GTRH H DD T

http://weather.urlisvs.cgm/ingex.html

Short Course on Air Quality Forecasting: Applied Forecasting — Using Forecast Products

15



Surface Charts (1 of 2)

« Use these charts to identify large-scale patterns and
precipitation, locate frontal boundaries, and
determine surface wind speed and transport direction

« \What to look for

— High or low pressure
— Frontal boundaries
— Winds

— Precipitation

 Links
— http://weather.unisys.com/index.html
— http://lwww.arl.noaa.gov/ready/cmet.html
— http://ggweather.com/loops/ncep loops.htm
— http://weather.uwyo.edu/models/
— http://www.rap.ucar.edu/weather/model/
— http://www.rap.ucar.edu/weather/progs/
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Surface Charts (2 of 2)

Forecast weather conditions for the surface including sea-level
pressure, wind, and precipitation

24 hr forecast valid 1800

;_q_‘hh_’rr Lz "':’——-_
NCEP/HPC issued at 2114z 24 Jan 2004 ).I

I
Rain Snow Wintry mix

ST ) [
01/07;2004 12dTc U24HR FCST VALID ' THU 01/08/9004 1 NCEP/NWS /NDAZ

http://ggweather.com/loops/ncep loops.htm http://www.rap.ucar.edu/weather/progs/

Precipitation is reported as Quantitative Precipitation Forecast (QPF) and is the summation of
precipitation since the last forecast period; typically a six or twelve hour summation.

° ° ° ° ° ° ° °
February 2003 Short Course on Air Quality Forecasting: Applied Forecasting — Using Forecast Products 17



850-mb Charts (1 of 3)

« Use these charts to identify aloft temperature
and winds.
— Aloft temperatures are a good indicator of stability
— Aloft winds are often key to pollutant transport

 \What to look for:

— Wind strength and direction

— Aloft temperature (warm or cold, increasing or
decreasing?)

Links

— http://weather.unisys.com/index.html

— http://ggweather.com/loops/ncep loops.htm
— http://www.arl.noaa.gov/ready/cmet.html

— http://weather.uwyo.edu/models/

— http://www.rap.ucar.edu/wea.ther/r.nodel./
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850-mb Charts (2 of 3)

Forecast weather conditions for the 850-mb pressure
level, including height, wind, and temperature.

850 mb termp (L) haht (M) wind (m/s) 74 hour Eta valid 1272 THU 8 JAN 04
- i S I LT ; 5 1 b0 e
=~ T i Z thy sk .

-y
) ©UNISYS
Ay VECTOR: 296 mysa —

| I E—— o
—34 —30—26 —22 —18 4 —I0 602020 80 1 W G20

http://weather.unisys.com/index.html
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Soundings o2

« Use soundings to identify temperature inversions,
stability, and winds

 \What to look for
— Temperature inversions
— Mixing height
— Wind shear
* Links — current
— http://www.rap.ucar.edu/weather/upper/
— http://weather.uwyo.edu/upperair/sounding.html
— http://vortex.plymouth.edu/uacalplt.html

 Links — forecast

— http://www.emc.ncep.noaa.gov/immb/etasoundings/snding.html

— http://www.arl.noaa.gov/ready/cmet.html
— http://cyclone.plymouth.edu/grbsnd.html
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February 2003 Short Course on Air Quality Forecasting: Applied Forecasting — Using Forecast Products 21



Soundings o2

Vertical profile of temperature, dew point temperature, and wind.
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Meteograms s

« Shows time series plots of observed and forecasted
weather at a selected location

* What to look for
— Wind shift
— Precipitation
— Temperature
— Relative humidity
— Pressure change

 Links — current
— http://weather.unisys.com/surface/meteogram/index.html
— http://cyclone.plymouth.edu/statlog.html

 Links — Forecast
— http://www.arl.noaa.gov/ready/cmet.html
— http://wwwt.emc.ncep.noaa.gov/mmb/etameteograms/
— http://www.arl.noaa.gov/ready/cmet.html
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Meteograms o3

Time series of specific forecasted meteorological parameters, such
as temperature, wind, rainfall

725300 ETA1Z KM 60 LYR FCST 2-M TEMP {(RED) DEWPOINT (GREEN)

Temperature
/dew point

Wind and ” 2918 30700 30/06 3jonz 3018 31500 31/06

precipitation
29106 2912 2916 30/00 30/06 jonz 30146 31700 31106
Sea_ I evel TOTAL PCP (BLUE) CONY PCP {ORANGE-DASHED) WEATHER (PURFPLE) WIND

pressure 4
a n d h e I i C i ty .I 29106 2912 2918 30100 30106 Jonz 3018 31700

SEA LEVEL PRESSURE {(ORAMGE) HELICITY (BLUE-DASHED)
Visibility and
cloud base level

CAPE and CIN
(stability)

29106 2912 2918 30100 30106 Jonz 3018 31700
VISIBILITY {miles) (RED) CLOUD BASE PRESSURE (PURPLE)

29106 2912 2918 30100 30106 Jonz Jons J1/00 31106

http://wwwt.emc.ncep.noaa. qov/mmb/etameteoqrams/
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Meteograms o3

February 2003

Meteogram sites

() Fta Forecast Meteograms - Netscape

EABTERN C

CARIEN

Short Course on Air Quality Forecasting: Applied Forecasting — Using Forecast Products

25



Time-height Series

Use for studying vertical structure of weather
features, such as wind shear and fronts

Both observed and forecasted

What to look for

— Wind shift in time or height

— Wind speed change in time or height
— Temperature change in time or height

Links — Forecast
— http://wwwt.emc.ncep.noaa.gov/immb/etameteograms/

Links — Current
— http://www.profiler.noaa.qov/jsp/profiler.ijsp
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Time-height Series - Forecast

Forecast time-height plot of wind, 0 °C line, 15 °C line, and cloud
mixing ratios
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BEAUMONT KS Lat:37.63 Lon:-96.54 Elev:478m
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MOS and FOUS

« MOS is statistically modified model data at specific points
« FOUS is direct model output at specific points in text format
« Used for obtaining specific numerical forecasts

* What to look for
— Minimum and maximum temperatures
— Trend in dew point temperature
— Timing of wind shifts
— Cloud cover
— Aloft temperatures
 Links

— Eta and GFS/MRF MOS graphics —
http://www.nws.noaa.gov/mdl/synop/products.shiml

— Eta, NGM, and MRF MOS text —
http://www.nws.noaa.gov/mdl/synop/products/bullform.all.htm

— Eta and NGM FOUS text — http://twister.sbs.ohio-state.edu/models.html#fous

— Al MOS and FOUS text products —
http://www.met.tamu.edu/personnel/students/weather/weather interface.html

— NGM MOS help — http://weather.cod.edu/notes/fous.html
— FOUS help — http://weather.cod.edu/notes/output.html
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File  Edit

MU TEALTUIELdSDLS
Eta Text Forecasts
MRF Text Forecasts

NGM Text Forecasts
Ensemble Messages

RFC Products

MGM Graphics - Discontinued
AVH Graphics

MRF Graphics

Eta Graphics

Station lists
MOS Stations
USAF MOS Stations

Reference
AVH Description Card
Eta Description Card
MRF Description Card
Category Definitions
Product Documentation

Recent Changes
FAQ

Join the Mailing List

Contact Us

@ Current NWS MOS Forecast Products - Netscape

Current MOS Forecast Products

Product Documentation

Docurnenkt:

http://www.nws.noaa.qov/.deIS\./nop/Qroduc:ts.shtr.nl

February 2003
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MOS — Graphics

{1 MEX MOS Graphics - Netscape

Print l'@'l

GFSX (MEX)
I\IOS Gl'aphlGS —40—30—20 -10 O 10 20 30 40 50 &0 70 80 90

Pl I 1T N | I Iri I [ |
d

HEX |HOS HBNTHUH TEHPERATUR

+ GFSX/MEX MOS

i

FORECAST VALID 0600 UTC (040203/0600V030)

- ct & Product

Precipitation Type
o

3 ct & Product j

E&] | Document: Done (0,
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MOS and FOUS — Text

Eta MOS Eta FOUS

ECMH ETA MOS GUIDANCE 1/24/2004 1200 UTC FoOse? EWNMNO 051800
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Satellite Imagery

« Shows snapshot of the earth as seen from the satellite

* What to look for

— Clouds

— Smoke and haze

— Snhow cover

— Water vapor

— Cloud top and/or ground temperatures
* Links

— http://wwwghcc.msfc.nasa.gov/iIGOES/

— http://www.rap.ucar.edu/weather/satellite/

— http://www.osei.noaa.qov/
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Satellite Imagery - Visible

February 2003

http://wwwghcc.msfc.nasa.gov/GOES/

=

Enhanced GOES Visible Image
1300 UTC Jyne 28, 2001 . . . . .
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Satellite Imagery — Infrared

February 2003

fa http:/ /'www.wrh.noaa.gov /satellite/ 4km R /IR4.GIF - Mi
File  Edit

= Back -
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HYSPLIT ¢or11)

» A trajectory model that can be used to determine pollutant

transport
« Uses model data (historic or forecasted)
« Steps to use HYSPLIT

February 2003

1.
2.
3.

1

/.
8.
9.

e Link — http://www.arl.noaa.qoy/reagv/hv;splitdg.htm.l

Register as a user (free)
Select Run HYSPLIT with forecast data

Click on CLICK HERE under To access HYSPLIT with forecast
meteorological data

Select Compute Trajectories
Select a data source

Select a starting location by entering a station ID, latitude and
longitude, or clicking on the map

Set initialization parameters
Select Request Trajectory
Select HYSPLIT RUN RESULTS

Short Course on Air Quality Forecasting: Applied Forecasting — Using Forecast Products
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HYSPLIT o)

Select Run HYSPLIT with forecast data

() NOAM ARL Real-time Environmental Applications and Display s¥stem - Dispersion Models - Netscape

CA8 ARL Real-time Environmental Applic... |

& p - L 2
3Air Resaur'g.g Labora fory

m HYSPLIT | DISPERSION MODELING | METEOROLOGY | EMERGENCY RESPONSE | STATUS | CONTACTS

NOAA ARL HYSPLIT Model

On-line ({Internet-based) HYSPLIT

¢ Run HYSPLIT with archived data
LR un HYSPLIT with forecast datz

» Registration Instructions
+ Internal Access Only

PC (Windows-based) HYSPLIT

+ Downloads

» Trial Version
» Registered Version (HYSPLIT registration rec
o Chemistry Modules
Meteorological Conversion ProgramsE
o Graphical Utilities
» Meteorological Archives

Email Version

=
e —]

.atl.noaa.gov ready/| ] — = £ﬂ|

February 2003 Short Course on Air Quality Forecasting: Applied Forecasting — Using Forecast Products



HYSPLIT @ori)

Select CLICK HERE

@HYSPLIT Account Update - Netscape
File  Edit

Back Forward o Ska

m, & am ﬂ‘* H|:|r|'|E=| \:‘tEh:ll:lli]' ks

¥SPLIT Account Update

ey > - »
D Air Resaurgg Laboratory

m HYSPLIT | DISPERSION MODELING | METEOROLOGY | EMERGENCY RESPONSE | STATUS | CONTACTS

Run HYSPLIT with Forecast Data

HYSPLIT Users:

HYSPLIT with archived meteorological data.
1 1 HvSPLI hforecast

To access HYSPLIT with forecast meteorological data:

. (E e b 15 5= to continue. (Forgot your

x|

I
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HYSPLIT @or)

February 2003

Select Compute Trajectories

I NOAA ARL Real-time Environmental Applications and Display s¥stem - HYSPLIT4 - Netscape
ndow
= 4
Print

A Hotmal 20y iwon ST Intranet 42

ronmental Applic. .. |

3 5 =
Air Resources Laboratory

m HYSPLIT | DISPERSION MODELING | METEOROLOGY | EMERGENCY RESPONSE | STATUS | CONTACTS

HYSPLIT
On-line Transport and Dispersion Model

TRAJECTORY MODEL DISPERSION MODEL
. [vspr + Compute concentrations

+ Model results | _ .+ Model results
+ Trajectory Optimization|

+ User-entered trajectory ﬂ

+ Modify a trajectory |

+ Automated trajectories

LIT result
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HYSPLIT o)

February 2003

Select a data source

@ READY HYSPLIT Trajectories - Netscape

<y & > 'S
D Air Resour;?.g Laboratory

EMERGENCY RESPONSE | STATUS | CONTACTS
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HYSPLIT o)

February 2003

Select a starting location

@ READY HYSPLIT Trajectory Model using Eta 40 km - Netscape
Fle  Edit

s-binfkr ajsre. plrmetdata=Eta+40+km

\ o ST Intranet

Eta 40 km

Choose a Trajectory Starting Location...

ion on the
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HYSPLIT ¢ or11)

Set initialization parameters (see HYSPLIT initialization parameters)

() READY HYSPLIT Trajectory Model using Eta 40 km - Netscape

The current Eta 40 km model has data beginning at 1/25/04 1800 UTC
and has 84 hours of forecast data available from the initialization time of the model.

Help me with the inputs.

month hour

EE | o =

bl
h

Document: Done ﬁﬂ
[ [ J
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HYSPLIT ot

February 2003

Select Request trajectory

@READY HYSPLIT Trajectory Model using Eta 40 km - Netscape
Tools  Window  Help

== 4

Print

o SEPA AlRNow 4 Google 4

Plot projection: help
Vertical plot height units: help

Label Interval: help

Zoom factor: help

Distance circle overlay: help
Create Java Animation?  help
Graphic size {dpi): help

Create Postscript file? help

Plot meteorological field
along trajectory

help

Dump metecrological
data along trajectory:

IMPORTANT ... You may submit only one trajectory calculation at a time to the server. When
the calculation is finished you will be permitted to submit another one.

info. hkml
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HYSPLIT o)

February 2003

Select HYSPLIT RUN RESULTS

@ HYSPLIT Trajectory model was submitted - Netscape
File  Edit

3 @

Prink e

D Air Resaur'ce.s‘ Z&Ba::afary

m HYSPLIT | DISPERSION MODELING | METEOROLOGY | EMERGENCY RESPONSE | STATUS | CONTACTS

HYSPLIT Model Run Submitted.

You will need the following job number to access your results at a later time from the
HYSPLIT Main Menu:

N u:"':uTE: Al

Document: Dang
O O O O O O ° °
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HYSPLIT oor11)

February 2003

Select Your Trajectory plot for graphic output
OR
Select Trajectory endpoints file for text output

READY HYSPLIT Model Results - Netscape

sion: Jan 2Z004)

Your plot{s) are now available, but will be deleted in 24 hours:

Mon-Javascript users click here for alternate links.

_} + Your Trajectory plot

+ How to read the trajectory maps.
Rescale the trajectory plot without rerunning the model.

Plot meteorological time-height-section along trajectory(ies).
Modify trajectory number 1.

Modify trajectory number 2 (if available).

Modify trajectory number 3 (if available).

. Trajectory endpoints file

tpoints format help.

*
*
*
*

Document: Done
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HYSPLIT ¢10r11)

Graphic output Text output

NOAA HYSPLIT MODEL
Backward trajectories ending at 18 UTC 26 Jan 04 £t e G Eeolmerts lods Mincon
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HYSPLIT — Initialization Parameters (1 o7

 Forward or backward

— Forward trajectories begin at the selected location and time
and progress forward in time and distance.

— Backward trajectories end at the selected location and time
and progress backward in time and distance.

NOAA HYSPLIT MODEL
Backward trajectory ending at 18 UTC 26 Jan 04
18UTC 25 Jan  ETA Forecast Initialization

NOAAHYSPLIT MODEL
Forward trajectory starting at 18 UTC 26 Jan 04
18UTC 25 Jan  ETA Forecast Initialization
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b ©
% 2
= =
E =t
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Source %
Source *
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Meters AGL
Meters AGL

500 500

12 06

24-hr foard trajectory . 24-hr backward trajgctory
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HYSPLIT — Initialization parameters @7

 \ertical motion

— Model vertical velocity (default): parcel moves with model
vertical motion

— Isobaric: parcel follows constant pressure surfaces

— Isentropic: parcel follows constant temperature surfaces
— Recommend using all and comparing results

o Start time

— Start time is the time when the trajectory will be at the
selected location

— For forward trajectories, start time is the begin time of the
trajectory

— For backward trajectories, start time is the end time of the
trajectory

° ° ° ° ° ° °
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HYSPLIT — Initialization Parameters s o7

 Total run time

— Amount of time to be represented by the trajectory

— The run time and start time combination must fall within the
range of the model output when using HYSPLIT as a
forecast tool. For example, with a start time of 48 hours after
model initialization, a 72-hr forward trajectory would exceed
the available forecast periods of the Eta model. Likewise,
with a start time of 48 hours after model initialization, a 72-hr
backward trajectory would require data prior to the model
initialization.

« Start latitude/longitude

— Values default to what was input on the previous page
— Can be manually changed

° ° ° ° ° ° °
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HYSPLIT — Initialization Parameters @ o7
« Start heights 1, 2, and 3

— Trajectories may be computed for up to 3 heights (in meters)
— Heights must be greater than 0 m and less than 21,000 m

— To output a trajectory for only one height, enter 0 for the
remaining heights

NOAAHYSPLIT MODEL

- . . 2 \"Iv: [JTCrE.l?lg ?J;:iesE?:I\ il?ort;acast Initialization n
For air quality, we recommend ) k_ Wi EIA o “BUT_??E’J o
50-100 m, 300-500 m, and
1000-2000 m

I~
o
w0
P~
= |
o I
- |
@
ok
L
x
)
g
=]
Q

24-hr backward trajectories
at 50 m, 500 m, and 1000 m
above ground level
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HYSPLIT — Initialization Parameters o7

Plot projection
— Default centers the plot on the selected location
— Polar, Lambert, and Mercator also options

* Vertical plot height units: meters above ground level or
pressure

« Label interval: default is six hours
« Zoom factor: varies based on trajectory length

NOAA HYSPLIT MODEL NOAA HYSPLIT MODEL
Backward trajectory ending at 18 UTC 26 Jan 04 Backward trajectery ending at 18 UTC 26 Jan 04
18UTC 25 Jan  ETA Forecast Initialization 18 UTC 25 Jan A Forecast Initialization

7667 W
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HYSPLIT — Initialization Parameters @ of7)

« Distance circle overlay

— Plots concentric circles showing distance (in km) from the
start point of the trajectory

» (Create Java animation

— This option will produce animated air parcel trajectories
moving across the map and is controlled by the user

» Graphic size

— Three size choices; middle NoRAYSRLTMODEL ™\
Backward trajectory ending at 18 UTC 26 J3n 04

Choice (96 dpi) iS the defaUIt . ._,_..-mIJTGESIJT_ ETA Forocast Initialization I

W

4]
~
=
@
-
o
® [
-

Source

Adding distance circles can
override other set preferences
(zoom and map size in this
example)

Meters AGL
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HYSPLIT — Initialization Parameters 7 o7

"+ Create postscript file (Y/N?)
* Plot meteorological field along trajectory (Y/N?)

* |If previous answer Is yes, select one if the
following from Dump meteorological field along
trajectory:

» Potential temperature (K)
 Ambient temperature (K)
 Rainfall (mm/hr)

» Mixed layer depth (m)
 Relative humidity (%)
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Forecast Submittal

AlIRNow Forecast Submittal System
» Web interface for submitting air quality forecasts to AIRNow
e Can submit forecasts for multiple cities at one time.

Print

HT
| Forecast System

Current Date:
Organization:

City:

Display Forecast for:

Day

Pollutant
AQI Number

or
AQI Category

Action Day
Discussion

AN owdata.org/forecast/

° ° ° ° ° ° ° °
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Forecast Creation (.2

AIRNowForecaster

» A centralized, web-based system that allows state and local air
quality agency forecasters to quickly produce air quality forecasts
on a daily basis

» Features

Customizable meteorological and air quality forecasting web links
Regional and local forecast discussions

Ability to send out forecasts automatically to the AIRNow Forecast
Submittal System

Incorporation of objective forecasting tools
Storage of forecasts and discussions for each city

Quick access to past forecast data and meteorological and air
quality data

Ability to create time series and climatological plots
Ability to compute forecast verification statistics

 www.AlRnowForecaster.org

February 2003
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Forecast Creation .2

www.AlRNowForecaster.org

I RN e s M sl e phores

Loie 7] _ Marge ks |

(ugfma) [vostarday
Forecast 5

Action Day

February 2003

I atisom tuccaster - Fierasedt interoet fplorer

Time Series

Croate Template
o e Teplae_|
Dalete Template

claveland
oH-

) AT Fonecaster - Microvalt Intomet Explorer

Month {UG/M3)
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Products Under Development —

Web Portal

* In planning stage
* One location for air-quality-focused forecast preparation information

» Provides specific information on air quality currently not widely
available on the web, including

Custom meteorological model output

Forecast soundings

Backward trajectories coupled with current air quality observations
Ventilation indices

Boundary layer products

Others?

» Allows access to emerging technologies in association with
partners (e.g. NOAA and NASA)

» Forecaster communications forum

February 2003

Regional forecast discussions
Exchange information on data and/or models in real-time

° ° ° ° ° ° ° °
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Products Under Development —
MQODIS ¢ or2)

« MODIS forecast products (courtesy of Jim Szykman, NASA)

Regional summary plots of MODIS Aerosol Optical Depth and
Cloud Optical Thickness

MODIS Aerosol Optical Depth 48 hour Air Parcel Forecast
Trajectories

Composite PM, ./MODIS Aerosol Optical Depth Data Fusion
3-day Animation

Time-series between MODIS Aerosol Optical Depth and PM, -
(1-hr and 24-hr) Mass Concentration

National Correlation Map between PM, . and MODIS Aerosol
Optical Depth

* Link

February 2003

http://idea-aqi.larc.nasa.gov (log-in required)

Contact Jim Szykman (james.szykman@nasa.qov) to set up
an account - - . . . . .
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Products Under Development —
: MODIS (2 of 2)

MODIS Aerosol Optical Depth 48-hour Air Parcel Forecast Trajectories

MODIS 2003/08/27 AGD/COT & AOD Trajectories an 2003 /08,27 142
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http://idea-aqgi.larc.nasa.gov
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Products Under Development —
Photochemical Models (1 of 2)

NOAA

— Hourly 8-hr ozone forecasts
using Eta-12 data

— Only for eastern United States
Link
http://wwwt.emc.ncep.noaa.qgov/
mmb/aqg/

« Comparison to observations
http://www.airnowdata.org/noaa/
index.cfm

» Post-processed images 2”&
(from Bill Ryan) wsars o o o 1 s g

http://www.nws.noaa.gov/ost/
air quality/index.htm

http://wwwt.emc.ncep.noaa.gov/mmb/aq/
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Products Under Development —
Photochemical Models o2

Other models
« CHRONOS

— Forecast ozone plots for North America

— Link — http://www.msc-smc.ec.gc.ca/aq smog/chronos e.cfm

- MAQSIP

— Forecast ozone plots for Texas (publicly available) and
other states (private access)

— http://www.baronams.com/products/maqsip/

« AIRPACT

February 2003

— Forecast pollutant plots for the Puget Sound region
— http://www.airpact.wsu.edu/

° ° ° ° ° °
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Summary

Internet products are the fuel that keeps the
forecast engine running!

* There are many sources for each type of
product — find the one you like

« Consistently focus on the same key products

» Use other products when the time or situation
warrants

° ° ° ° ° °
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